Presently, the major part of the global energy need is covered by fossil fuels such as coal, gas, oil, and nuclear power plants. The conventional methods lead to serious environmental problems and especially the ever-rising demand for these energy carriers in conjunction with the expected oil depletion can be counted as the world's most important energy problem. Also, the uneven distribution of the oil around the whole world threatens the world peace.
Alternative methods which could compete with the conventional energy production have been approached for saving the environment, economy, and the world peace. Solar light to electricity via photovoltaics has been promising alternatives to conventional methods. As solar cells are classified into three groups, first, second, and third generation, the first generation which is made of crystalline silicon remains the commercially most predominant solar cell technology. The second-generation solar cells are the thin film solar cells and include inorganic semiconductors such as CdTe, CdS, and CIGS which are also commercially available. Although the production price of these two technologies decreased considerably over the last years, the first-generation solar cells are still relatively expensive and production procedures include cost and energy intensive routes. This stands as a major drawback in their widespread use, especially in household type applications. The third generation includes use of organic and organometallic materials and is seen as emerging technology. Low cost, light weight, and easy integration to flexible applications make this emerging technology worthy of being investigated further. However, their efficiencies are still low as compared to their inorganic counterparts and therefore they are considered to be in the development stage and are not yet widely commercially available. Thus, overall many photovoltaic approaches have been studied and efforts are currently continuing in order to provide more cost and energy efficient solar energy solutions.
This special issue addresses the ongoing efforts towards new results in materials science and technology related to different types of solar cells such as organic, inorganic, and dye sensitized solar cells. This issue contains papers on various aspects of different generations of solar cells. These aspects can be categorized as follows: (1) investigation of Sithin films and improved performance of silicon solar cells; (2) investigations of ZnO:Al layers for CIGS solar cells; (3) theoretical and experimental studies on PV modules, solar concentrators, and dye sensitized solar cells; (4) further development of various types of hybrid and organic solar cells.
